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Abstract of DE1S90S2S0 

Orally administered msclicamerit, containing ursodeoxycholic acid (UCDA) or its salt or 
derivative as active agent, comprises: (1) a core containing the active agent arranged such that 
the active agent is released in the terminal ileum and/or in the coJon and (2) a coating resistant 
to gastric fluid, Independent claims are included for the following: (I) the use of UCDA or its salt 
or derivative (not necessarily in a formulation as above) for the topical treatment or prevention 
of colon cancer and (ii) the preparation of the medicament, by provid ing the core with a gastric 
fluid-resistant coating and optionaHy a retease-controlng layer, using conventional methods. 



The invention relates tt* drugs, f n particular drugs wltfc controlled release profile, with 
Ursodesoxycholsaure {UDCA}, pharmaceutical acceptable salts or derivatives of It as active ingredient. The drugs 
serve for the treatment and/or. Prevention of cancer illnesses in the colors, In contrast to already known UDCA 
contained dru§s the active ingredient oecoroes only in the terminal ileum and/or colon released prefered 
controlled released with the drugs according to invention, so that the active ingredient is absorbed only iittie. 
Thus UDCA works systemic but topical not according to invention direct at the location of the release. 

The positive effect of UDCA and Tauro UDCA with the prevention of large intestine cancer in the animal modes or 
in ceil culture became already multiple described (earnest et ah, CAN cerium Res, 1994: S4 ; 5071-5074; Batta 
et al., Gastroenterology 1995: 108, volume* 4: 405; Shekels et aL, 3. Lab. Clin.Med* 1996; 57- m). 

In the conditions of the technique UDCA is contained pharmaceutical formulations with controlled release profile 
known (US 5,234.697, US 5,352,460, US $.405,621, US 5.415,872). The there described medicine forms are 
suitable according to description both for the treatment of liver illnesses and for the prevention of large intestine 
cancer. There the active ingredient for the treatment by iiver illnesses of the intestine to be absorbed must be 
sole to arrive over at the effect piace, is the release in me manner controlled that me active ingredient becomes 
already short released rapid after leaving the stomach In the duodenum. Since UDCA in the duodenum very 
effective is absorbed, high plasma levels become achieved with the there describee pharmaceutical formulations, 
so that no or only a small portion of the UDCA Into the colon crosses. 

In WHERE 97/34608 the use from UDCA and a not steroidal anti-inflammatory active ingredient becomes to the 
prevention of the Wtederaufrefcens of kotorektalen Adenomen described. Beside parenteral formations also oral 
admioistrabie formulations in more liquid become or solid form described, whereby latter also gastric juice- 
resistant coated can be> so that the active Ingredients become either direct or after absorption in the stomach or 
upper small intestine systemic effective. 

Thus this state of the art teaches a systemic effect of the UDCA with the prevention of large intestine cancer. 

An other pharmaceutical formulation with controlled release profile of UDCA became In Roda et aL, Pharm. Res, 
1994: n(5>: 642-7 described. The there described pharmaceutical formulation became the corresponding 
0,53.0,404 prepared, It sets already very early m small intestine the free for UDCA, so that likewise high piasma 
ievefs become achieved. 

In BP 0,510*404 becomes salts of bile acids contained pharmaceutical formulations described, which are coated 
with two layers. The first layer, existing from hydroxy propyl methy ice! Mose, polyethylene glycol, titanium dioxide 
and tale serves as auxiliary layer, in order to ensure an optimal application the second layer. The second layer 
consists of an enteric coating. With the help of these formulations one can compared with not coated formulations 
over approx* 40% increased absorption of the active ingredients achieved become. From mis reason these 
formulations are particuiariy suitable for the treatment of liver Illnesses and resolution of Gallensteinen, since Is 
desired to the treatment of these diseases as high an absorption of the active ingredient as possible. 

in WHERE 97/1&81& derivatives of the UDCA become described (z* &> UDCA-3-Suffat, UDCA^Suifat, UDCA-3,7- 
Disuifat), which are suitable also for the prevention of large intestine cancer are. Here the absorption becomes in 
smaii intestine by the sulfation of the hydroxy! groups at position 7 prevented, so that the largest part of the 
UDCA derivatives arrives into the colon. Whether these derivatives of the UDCA have a positive effect on the 
prevention of large intestine cancer, is so far not investigated, 

A successful treatment and/or. Prevention of large intestine cancer requires a continuous ingestion of the 
medicament over one much long period. The active ingredient should become as lew as possible dosed, in order 



to prevent side effects of a long-term therapy which can not be excluded. Therefore: a large need exists to 
develop drugs, which also with a long-term therapy safe and Inexpensive applied tc become to be able. Object of 
the invention is it therefore, drugs to the treatment and/or, To place prevention from iarge intestine cancer to the 
order, which the drawbacks of the state of the art do not exhibit* 

This object is from the inside outward covered according to invention by a drug dissolved, in particular by a drug 
with controlled release profile, which contains UDCA, a pharmaceutical acceptable salt or a derivative of it m 
active ingredient, characterised in that the drug: 

a) a wirfcstoffhafbgen core, which is so designed that the active ingredient in the terminal ileum and/or in the 
colon becomes reieased and 

b) an enteric coating. , 

The drug is favourable-proves either so designed that it exhibits a wirkstoffnaltfgen core, in which the active 
Ingredient homogeneous distributed is and which Is particularly prefered that the wirfcstoflhaltiga core is a matrix 
core, In which, of a release-controlling layer surrounded or is, the active ingredient in a matrix polymer 
embedded. With tote second embodiment with a matrix core the presence of a release-controlling layer is 
optional. 

Since in the terminal ileum and in the colon UDCA or minor proportions one does not absorb only too much at aii, 
the active ingredient comes by those the reiease-controiiing polymer matrix in the core anchor the reiease- 
controillng layer between core and enteric coating direct with the tissue which can be treated into contact and 
can work so topical, Le. not over the circulation, 

Aiso the use of UDCA, a pharmaceutical acceptable sait or a derivative of it becomes according to invention the 
topical treatment or prevention from large intestine cancer to the order provided, i.e, bottom large exclusion of 
the systemic effect 

Aiso methods become according to invention the preparation of such drugs the order provided, 

Whiie in the conditions of the technique known is the fact that UDCA can become used with systemic available 
administration the prevention of large Intestine cancer becomes in the conditions of the technique a UDCA 
contained, and thus due to the very small absorption in the colon topical acting pharmaceutical formulation 
setting the active ingredient free only in the coion not described, 

The designation colon refers in the frame of this description to the ZSkum, the coion ascendent colon 
transversuro, colon descendens, the Sigmum and the rectum. 

Surprising one was now found that UDCA with the treatment and/or, Prevention of large intestine cancer 
systemic effective is not only, but that UDCA exhibits an excellent efficacy aiso with topical administration into 
the colon. A systemic effect made not or only in very small of measures, since in the ranges in those the active 
Ingredient reieased is not absorbed will or only small amounts of the active ingredient. The efficacy of the UDCA 
stands for according to the invention in direct relation to its concentration In the coion, 8y the topical 
administration and the absorption of the active ingredient greatiy ^umii thereby ran do eventual side effects, 
those at a very prolonged appilcatkm duration, like them with a treatment and/or, Prevention therapy necessary 
is, minimized becomes, 

The drugs according to Invention contain UDCA or a pharmaceutical acceptable salt or derivative of it as active 
ingredient. 

The drugs according to invention set the active ingredient not already in die stomach or upper part of the small 
Intestine free, but only in the terminal ileum and/or colon, so that if possible iittie of the active ingredient 3s 
absorbed and thus one high concentration of the active ingredient In the colon achieved becomes If possible. 

The release of the active ingredient in the terminal ileum and/or colon becomes seeding to invention by the feet 
achieved that It the active ingredient delayed and/or. controlled sets free, 

Prefered according to invention becomes the drug as tablets or pellet formulated, which are coated with a gastric 
juice-resistant lacquer and/or a release-control iing layer, so that an early release of the active ingredient 
becomes prevented. The peiiets again can become in gelatin capsules filled or pallet tablets pressed. 

In the conditions of the technique methods are known, as tablets or peiiet so formulated to become to be abie 
that they set its active ingredient free local in the terminal ileum and/or coion. In principle aii can become in the 
conditions of the technique prior art techniques the preparation of such tablets or p^iiets with more delayed or 
controlled release used, in order to manufacture the topical acting drugs of the instant invention. 

In the WHERE 92/14452 Granaiien described, which consist of a wirkstoffhalbgen core, become, which becomes 
coated with (Meth) aeryiate and/or (Meth) acrylic acid lacquers. This Granaiien will become in gelatin capsules 
fitted and the Siatinekapsein subsequent coated gastric Juice -resistant with these lacquers. 

In the WHERE £1/16042 Granaiien with a diameter of no more than 5 mm of described, which become coated 
with two envelopes, become. An envelope consists of one in dependence of the pH of value soluble polymer, at a 
pH value of large 5*0 dissolves and the second envelope consists of or several polymers, which are not or oniy 
Iittie in gastrointestinal liquid soluble. With these formulations a release of the active ingredients in the thin 
and/or colon can become achieved. 



in me WHERE 91/07949 pharmaceutical formulations described, which contain an active ingredient and an 
amorphous amyiose in a core, become which is coated with film-formed cellulose or another polymer. Hereby a 
release of the active ingredient in the colon becomes ensured , 

in the £P 0,621,032 wirkstoffhal&ge cores become described, which are with a retease-retaaimg layer, a 
semipermeable layer located over It and optional with an outer layer from an enteric coating coated, so that the 
active ingredient becomes only releases: in the colon, 

The formulations according to invention are coated with an enteric coating. This coat is to only dissolve after the 
formulation the stomach left. Corresponding coats are in the conditions of the technique, for example in the 
managing documents, described. Particularly prefered is enteric coatings, which consist of polymers or 
copolymers, which are derived of (Meth) acrylates* 

There to the treatment and/or. Prevention of large intestine cancer if possible the entire co*on with the active 
Ingredient Into contact to come should, becomes according to Invention a formulation of peftet particularly 
prefered, since it spreads the active ingredient reproducible contrary to a formulation of tablet over wide ranges 
of the colon, In order to bring to one If possible large range of the colon with active Ingredient in contact, 
mixtures from two or several formulations of pellet with different setting free behavior are according to invention 
in one for the treatment and/or* Prevention of large Intestine cancer suitable mixing ratio particularly prefered. 
So pellet places, whose active substance release already begins in the terminal ileum, with pellet places, whose 
active substance release begins only in the colon transvetsum, mixed and into a gelatin capsule filled or in a 
pellet tablet a pressed can become the example, 

Particularly prefered embodiments of the invention, how it becomes into that literature places managing specified 
and in the subsequent examples stated, are as follows: 

Particularly prefered is an oral admimstrable formulation of pellet, in which the active ingredient is In the pellet 
core in polymer matrix an embedded. M matrix-formed polymers all for this purpose polymers applicable known 
in the conditions of me technique and (K.H are suitable. Farmer K. - H. Fromming, C Leader: Pharmaceutical 
technology, George Tftleme publishing house Stuttgart New York (1989)}. The matrix-formed pdymer Is 
prefered selected existing from Poly (ethy faery iat, methyl acrylate) and Poly (ethytacryiat, from the group, 
trimetbylammonioethyi methacryiat chloride metnyimethacrylat), Such copolymers are for example the 
commercial products Eudragit m 30 D and Eudragit m m D. 

Particularly prefered Is such formulations of pellet with which between active substance core and 
gastric Julce-reslstant layer an other layer from water-seiuble cellulose derivatives \s as for the 
example hydroxypropylmethyiceNuiose, methyl cellulose/ sodium earbexymethvi cellulose or ethyl 
cellulose and/or from the pH val&ie dependent soluble polymers of the acrylic acid (Carbomere). 

The gastric juice^reslstant envelope of the tablets or pellets Is pref er«d~proves constructed on oasis of 
water-Insoluble and/or pHabh&nflg water-so! able polvacryiate*. Suitable iiotyacrytates ere x, B* Poly 
(ethylacrylat, methyl acrylate) is 1, Poly {methacrylsiiure, m«1Jiy!m«th»cr|tet) 1; 2, Poiy (ethylacrylat, 
methyimetfoacrylat, trimethylammonlo methacryiat chioride) it 2 i 0, i. 

By variation of the composition of the core components and/or the composition anil thickness of the 
layer between core and enteric coating the controlled release profit© can become in the person skilled 
In the art an actual known way so varied that uniform released after reach iino. the terminal ileum or 
the colon the active ingredient becomes the example immediately complete or over a certain period. 

The drugs according to invention can contain other conventional adjuvants and Ex&pienten beside that special 
aids managing specified, like them in the conditions of the technique known are and for example in K.H* Farmer 
K. - H, Frommlng, C leader: Pharmaceutical technology, George Thieme publishing house Stuttgart, New York 
(1989) described are. 

Tftus that it was found according to invention that is possible by the described above pharmaceutical formulations 
the topical use of the UOCA and thus the actjve Ingredient becomes specific onty in the terminal steum and/or 
colon released, It is according to invention possible with the drugs, to the treatment: and/or. To lower prevention 
of the large Intestine cancer necessary reared active substance quantity. A significant advantage of the specific 
release in the terminal ileum and/or colon lies also in the fact that even with unreduced active substance quantity 
an absorption of the active ingredient only In very small mass made and thus side effects, which could arise with 
an ingestion of the medicament over one much long time become reduced. 

The drugs according to invention can contain therefore the active ingredient in an amount, how it is also into the 
already known UDCA contained drugs present. Case for the treatment and/or. Prevention of large intestine cancer 
necessary, can become due to according to invention the absorption very low by the formulation also a higher 
amount at UDCA used than described. 

The prefered dosage of the drugs with administration by the drugs according to Invention amounts to i-100 
mg/kq body weight per day, particuiariy prefered is 5-50 mg/kg body weight per day. Corresponding one 
contains a single dose of the drug according to invention of prefered 100 mg to 1000 mg, particuiariy prefered 
150-500 m$ active Ingredient. 

The invention becomes more near explained on the basis the appended examples. Example 1 i. Example for 
matrix pellet cores 

< feb> < TASL£> Columns**! Al~l> III Natriumcarbonat< S£P> 50 g 

< tb> IV Stlsrke< S£F> 50 £ 



< tb> V Poly (ethylacrylat, methyimethacfyiat) < CEL AL«R> 50 g 

< tb> AL«L> 2: 1 as 4G%*ge aqueous disf^rsion, trade name fudragit HB 40 0 

< tb> VI Magnes!umstearafc< C£l AL«R> 20 § 

< tb> « /TASl£> 

MV become mixed and kneaded intense humidified with V and. Subsequent one interspersed Vt The wet 
measures i mm of pressed becomes, in approx, by art extruder with me stencil drKiing. i mm prolonged pieces 
cut and in a Sphsmnmr rounded* With approx. 60 DEG C become the peffets dried. 

The pellets become with a solution from 30 g hYdroxypropyimethyfeellutase Into 300 mi waters coated (protective 
sheath). 

The pellets become gastric juice-reslstant coated with the subsequent solution; 

< to> < jmiM> Coiumns*2 Sudragiu S. {Hethacrylte acid copoiymer, USP/Nf type S) 

< m> IX Trff£hylcitr8t< SW> 3,5 9 

< tD> HI Taik< CBL AL*fc> 10,0 § 

< tb> IVTttar>dtox*d< S€P> 12,5 9 

< tfe> V Ha9nesiumstearat< SEP> q 

< tb> < /TABtJE> 

I becomes in 350 9 ethanoi/water mixture {B: 2) dissofved* O-V become suspended in the solution; In a suitable 
apparatus me lacquer suspension becomes sprayed at a supply air temperature of 40 DEG C, Example 2 example 
for a reiease-controiied formulation of tablet 

< tb> < TASLg> CoJumns«2 AL*L> III Hamumcart>onat< 50 9 

< tt» IV St5rke< SEP> SO g 

< tb> V Poly (ethytacryiat, methySmetnacryiat) < CEt SO 9 

< tb> AL«L> 2; 1 as 40%Hje aqueous dispersion, trade name fiudragit HE 40 P 

< tb> VI Ma9neslumstesrat< CEL AL«R> 20 § 

< tt» < /TABIE> 

MV become mixed and kneaded intense humidified with V and. Subsequent one is interspersed VL The wet mass 
is struck by a screen with the mesh i mm, The developed granulates becomes with approx. 60 DE6 € dried. 

The granuiates hecome as outer phase 

<m> < f ABL£> Columns*^ 

< tfc> < /TA&L£> admixed. 

The mixture becomes tablets of 545 mg pressed. The tablets become first with a solution from 20 g 
hydroxypropylmethyicelluiose into 200 mi waters coated {protective $heath)> 

Subsequent ones become the taolets wlih me subsequent solution gastric juice-resistant coated; 

< tfo> < rmi£> Columns*! Eudragit S, {Hethacrylfc acid copolymer, USP/P4F type B) 

< tb> H Trie^ylcitrat< 3EP> 3,S g 

< tb> Hi Taik< C£l AL*R> 10,0 g 

< tt» IV Titandioxid< SEf>> 12,5 q 

< tb> V M39nesiumstearst< $B»> 5,0 9 

< tt» < /TABLE > I becomes In 350 9 ethano^/water mixture (8: 2} dtssoived. II V i^eeomes suspended in the 
solution; in a suitable apparatus the lacquer suspension becomes sprayed at a supply air temperature of 40 D£G 
C 
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(g) ArzimimitteE zur Behandlung bzw. Prevention von Darmkrebs 

(§) Die E rfi n d ting her u ht a uf ti e m « bar rasch e n den Be f u nd , 
daft UrsodafioxyeftoteatEre bm tapischm Vferabraic hung 
zur Behsndtong tew* Prevention von Dickdarrrtkrabs etn- 
gasefrt wertiert fcann. ErfindungsgsrmB wtrd daher etn 
AfznaimltteE mr Vterfugung gealefit, das so sufgobaui tet, 
daft Ursodesoxycholsaur© erst Sm mrmmlm Ileum und/ 
oder Dtefctiarm fretgesetzt wirti, so daB der Wirfcstoff tw 
wenig resarbiert w(rd und mcht system tech sonde rn to* 
pisch dtrakt am On der Frefe&lzung wfrkL 
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BeKchreihung 

Die Erfmdtmg beloflft Arzttemtittci, insbesondere Arzneurunel mk kDnimlllmcxn breigaheprofh 1 ., tmt Ursodesox- 
ychoisatife (UDCA), phami&seutbch verttagUefte Satee Oder 'Derivase da von als Wirkstoff. Die Araneimittei dlmm mr 
5 BshandUmg bzw, Prevention von Ktebserkrankangen im Dkkdarcti. I in Untcfschfcd *u bereits bdesnmen UDCA entbal- 
tenden Arcoekibtteln wird bei den e rfi n du n § & gemaBen AryjieiriMleln der Wirksloff erst im terminalcn He«m uadfoder 
Diekdarm. freigeseM uwizwar bevorcugt koniarilim frdgssem, m daft derWirk&otYruir wenig resorbiert wjjrd, Dannf. 
wtrkr UDCA erftmhingsgemSft mchi systemiscb sondern iaptech direkt ;ini Order ftrastixung. 

Die- positive Wkknng von UDCA nnd TauRvIIIX I A bei dot Mvention von Dtckdamikrebs im Tiennodeli oder in 

w Zcilkultur vvurde berens rnehrfitch beschricben (Earnest et ai, ? Cancer Res, 1 994: 54 : 5071-5074; B&tta el aU Gastroen- 
terology 1995; 108, Vol 4; 405; Shekels e* aL J. Lak OmJVied. 1996; 57-66), 

Im Stood der Tedinik sind UDCA cn.tbaltende pharot&zeutiscbc R)midmrnngers rait konLrolbertein PVei^abeproiil he- 
kmnt (US 534697,. US 5,352,460, US 5,405*62 L US 5,415,872), Die don besehnebesen Arraesf<Wn eignen steh 
but Besefrreibnng sowc&l far die BchandUmg von Lebererfcrankunget) ate <*nch zur Prevention von Diekdarnifcrebs, Da 

ts der Wirkstoit" far die Behandluiig von Lebemkranktmgen vom Darm resorbieri warden rniiB urn an den Wirkoit gelan- 
gen m konrastn is* die Freigabe in der'We-isB gesieuert, daB der WirkstolTbereks kwrx naeh fen. Vedassen des Magens 
sehneil. im Duodenum freigeseizt wird. Da UDCA im Duodenum sehr ctifektiv resorbien wird, weitiest mil. den don be- 
sehriebenen pharmazeuttscben Fornmiiemngen hohe-.Ptasmaspsegel ereekM, so daB kerne oder tmr em geringer Teit der 
UDCA in den Dickdann iibertrin, 

:jo In WO 97/34608 wird die Verwendung von UDCA und dneat nicht sieroidaten ;antiinfknnnato:riseben Wirkaiorl zur 
Verhimierung dm Wmimxufmmm von koUmkizlm Adeixsmen besebneben. Nebcin parenleralen Fc^mtiikmngen wer- 
deo mch or£ verabreiehbare For^inberungen in Oussiger odor feeler Form fe^briebeij, wob^i tetere aueb fnagensaf- 
tredsteni Libem^en sein kdofien, so daB die WirtootTe ontwedea^ dtrekt o<kt mch teorpiioo im oder oberen 
DQnadsrm sysietniseh wirksant werdeo, 

25 Datnit lehil dieser Stand der Ibchnik elm sy sterilise he Wirkung der UDCA der Pviivendon von Dickdamikxcbs, 
Bine wedere pharnmeudsche ^oniRtiierung mil kontrolHeriem Breigabeproril von UiXTA wurde m Roda et at.* 
Ph.jnn, Res. 19*54: 11(5): 642-7 heschriebets. Die dcjrt be^ebriebene pharn^izeniist:he Formtilierang wmxie en^pm:hend 
<fer EP 05 10 404 bergesieilL Sie sev/A UDCA berei^ sehr frub im Diinndarm rrei ? so da8 ebenfails boiie Piasiiiaspiegei 
erreicht werden. 

:m In EP 0 510404 wcrden $,A/x* von Galiensikiren enibalienfle phannji:/je.u[3:sehe R>nt].«'ii.erungen besehrieben, die mu 
xwei Schichien imihnHi mml Die erste Scbichi, bestebend Iiyck«)xypK)|>y!nieshylceI!ulc)Hc-, PoiyeihylcngJykol, 'Wtm- 
dkmd imd Talk dleat $1$ Hdfssehieht urn mm optlmale Au^ragung der «weiten. Sebieht m gewabrleisteu Die zvvejte 
Sehkht bestebt airs dnetn n>agen.si3ftre^i«itentef) 'Dber/ug. Mil UMc (h'eser :Po.fnujHmajge« kann ekte im fegleieb m. 
.fticfet besehtchteten Fonniilit?«3ngen wn. cs, 40% erhohte Resorption der Wirkstoflb e.rreieht weivkn. Axm dlesetn (jrnnd 

35 eignen sieb dtese Fort n.ubemrtgen. be^anders zur B eh unci 1 uttg von I .ebererkranko n gen xuul A uflos ung von ( 5 al lenstei ner t , 
da/.ur Behandkmg eiteser lirkrankwtigen eine moglicbst hobs Resorption des "WlrkstorTs erwiifisebt 1st, 

In WO 97/18816 we^fejs Denviise der UDCA beschrieben (*, B. UDCA^^ulia^ UiX^7^SuifaJ, DDCA^3;M>Uu!- 
M), die sieb aueh xnr Pravenlion von Diekdatriikrebs eignen sollen. Hicr wml die Absorption itu Diinndarm dutch die 
Sulf aliening der Ilvdroxvigruppen stm.Poskiots 7 verbimdert, st? daB der groGte Tetl der UDC^VDenvste in den Diekdartn 

40 gelsmgt. Ob diese Derivate der UDCA einen positiven litTekl: ml' die Prlivendors von Dtckdanistebs haben, tst bibber 
tjich! itoiersuebt warden. 

Bine eriblgreiche Behandlung bzw. Prevention von Diekdannkcebs crfor<iert dm sndsmcmde Kirinahiiie des Mc^bk^- 
men is ute einen sehr iangen Zeitrairai, Dabei collie derWirkstofTso niedrig w^e moglich dosiert weirfen, um niehi aus~ 
xuscbbeBende Nebenwtrktnigen eincr Fangzeittlierapie xii verhindcrir Desha lb besiebi ein grt>Bes Bedutfnis Ar^Nsinnfr 
4% td. m entwiekebn die mch bci mner LangxeitUierapie siebex nnd ko^iengunstig aogewendet werden konnen. Auigabe der 
BrlitKiung hi es daher, Arzneimiltel ?;ur Bebandiung bzw, Pravention yon Diekdurmkrebs znr Verlugung zu sie).[en, die 
die Naehteile des Standes der Teehmk niehi aafweisen. 

Diese Aufgabe wkd erbndungsgemay dureh ein Ansneinnttel geU>!>t> in^sbesondere dureij eirs Ar:<neitJ3itiei tmt konuoi- 
liettem Freigabeprofij. das ak Wi.rk:sK>rT UIX'A, ein phanna^eusi^ch verLrligiiehes Salz cxier em Derivat davon emhalt, 
50 <(a^kireh geketmzeicbneL daB da^ ArKncinriuel von kmen nach an0en un»fa[3t: 

a) einen wirkstorXhal%en Kern, der ^> ansgestahei m. <teB der WirkstoJf im temimalen. Ileum im(J/oder im Diek- 
dant! freigesotei wird uad 

b) einert niagensafn^sisienten tJberxug. 

Das ArxneiiiiideJ bt vorteiibarierweisie cruweder so ausge^alteu daB es ernen wirkstoflMtigen Kern adwebt, in dem 
der Wirk&torT hcwxicngen versein.ist nnd der von einer IkigaheKteuemden Sehtcht urngeben 1st ode.r. besonde.rK bevor^ngL 
daB der wirkstoffhaitige Kern tin Mauixkem in detn der Wirk&totY in einem Matrixpolymer eisigebertei 1st. Bet dieses: 
zweb:et3 AnK^ihrtnigs [orm natt einens IVlattixkern isi tiie Anwesenhdr. einer freigabe^tener nden Sehiebr. optional. 
m Da im tenmnaien llenm md im Dickdarm UDCA gar nichi Oder nur m sehr geri ngen Anieilen resorbien: wird, komim 
der WirkstorTdnreh die die f?reigabe$tetiernde Pol y trier matrix im Kern nt^i/oder die irejgabeHseuemde Sebkbr. zwiseben 
Kern nnd magensaftresisteniem Ubemig direki mil dem zu behandelnden Gewebe in Kontakr. und kann so 3opij?eh, das 
hmBi nivht tlber den Blnrkreisiauf, wtrken, 

BrfindungsgemiB mixi mch die Verwendung von UIX'A, emetn pharmazeuitsch venragHchen 8zh oder einem Deri- 
f>5 vat davon mr sopiscben Bebandiung o<ier Pravention von Diekdarinkrebs mr Verfng^ng gestellu dm hdSt umer weitge- 
bender« Aits&cbiitS ikr sy$te?irischtm Wrkwng. 

lirlmdaogsgeinaB werden aueb Verfabren mi* Hemeilung solehcr Ar^iinittei mv Vbr^Sgung gesietlL 

Wahrend Im Stand der Technik bekannt ku daB UIX'A bei sy&teimseb verfngbarer Venibrelcbung mr Pta'vetiLion von 
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Diekdarmkrehs emgeseizi wetden kmm, wird im Stand der lechmk eine USX -A e-ttthailetirie, den WirksaoxTerst in* Dick- 
darm freisetaende, tend d&ixtil aufgrund der sehr geringen Absorption Im Dickdarm lopisch wirkende phsrmazeuiische 
Pormulierung niehf beschrc&bea 

Die Bez^khmvag Dlckdarrn be&teht net im Rahmen dkser Bescteibung aufdas Zakum, das Koto sscesdeHg, Kolon 
iransversmn, Kok?n descenders**, das Sigixunxt tmd das Rektanx 3 

Oberraschcnd wurde nun gefunden, daB UDCA bei der Bekandltmg b&w. Prevention von Diekdamtkrebs mcht nur sy- 
stanxiseh wirksam i$t, sc*Kter& daS UDCA auds bei topischer Xferabrcichitngin den Diekdarxn eine ausgez^ichnele Wtrk- 
samkeis mi : wet si, Bine xysieniifiche Wirkung exfolgt nkhi oder nur in sebr geringem MaBe, da in den Bereich&n in dercen 
der Wirkstofl" frcigeretet wird kein.c ocbr nut geringe Mexigeix des Wirk^ioifs resorbien werden> Die Wirksamkek der 
UDCA stehl gem&8 der IMndimg in dkekter Relation zu seiner Konzenttauon im Dickdarm. Dnreh die topisdie i*> 
icicbung and die damit. siack vmuxtttiexto .Rrcsuption <fe WkkslolYss konnert eveniuolle Nebcawirkungofi, die bei einer 
sehr langen Aawe&dungsdauer, wkj sic bei einer Behandlimg bm Pmvcsndon^liewpie noiwendtg ist mfoimtefl werden. 

Die ernndnngsgemaften Arcndmiuel emhalten als Wirtooff UDCA otter ein pharmazentisch vmrMgifcbes Sate oder 
Deri vat davon. 

Die eriindungsgem&Beii Axzneimafc! setzen den Wkkstoft mcht sehca im Magen oder obexen Teil ties Dimndanxis 15 
trek sondern ersi im senxunaien Ileum undAxier Dickxtonn, so daft xaogiichst wcrtig de,s WiikstoJSes resorbier! wird und 
sotnit erne nioglichst hohe Koozentration des WirkstotYs im Dickdarm erretcht wird. 

IMndttngsgemM wird die Ereisetzung des Wirkstoffs imternxinalea Heura uti<i/oder Dickdarm dadurch erreiehk daB 
es den Wkksxoff verzogen b/.w. konJ.«>ln'erl frdxeixi. 

BrfmduagHgcinaB bevorcugt wird daft Arzneurnticl ai*s Tabkttei) oikr Pc-'lkts forixmliert, «iie jxtit cineixt >uagensafuxi«i" 20 
stenten Lack tmd/oder einer f^j^besie«errs.<len Schicht iiberzogen Bind, m daS eino fxuto&ige Fmsemmg des W?rk.« 
su>(B verhindert mixl I5k Pe^kl^ wiedcrura k&nnm in (jelaiinekapsvcin gdxiUt ixki im Peiktiabblten verprcBt wetden, 

Im. Stand der Tccbmk mnd Vm^mn bekarmt, IVbkttea <5der Pellet so Ibnnulieri werdeti konnon, daB sie ihren 
Wkksioff loka! it a tsmxinaien Oeiua und/oder Dickdaini freiseizen. Irn Priozipkonnen alieirn $v<m& der Ikcixttik bekann- 
tm Ibchniken :<\ar Herstfeilung sokber TabletEen oder FeM^ nvit vcm)gerter oikr k^itrollieTter Freiseteung venvendet 25 
wcrdetu utu dk topisch vvirkenden Arznciixiittci der vorliegenden Brfindung ber^nsteJiea, 

In der %VO 92/14452 werdexi (.jraualiea beschnebetK die aus einexn wirkssollhah:ige.n Kern besteben . der tmi 
(Mcth)acryJ^ und/odcr (Meth)acrylsaure-L^cken nberzogen wird. Diese Gran alien wexden in (Iciaiinekapsdn einge- 
Mil und Oiatinekapsela werden jsnsch^eBend mil dies&R I.acken inagenKarlresisieiit nber^ogen. 

In der WO 91/16042 werdea Granalien mil einetn Dnrehntessier von nfcht nwhr ah 5 mm. besebrietou die m\\ md m 
Htili.cn iiherzogen wenien. lime HO lie bcstehl aus emein in Abhangtgkci? <bs plLWbns idslichen Polymer, dsis ?skh bei 
emem pH-Wen groBer 5,0 autl^t md die /weite Hutie besteht sue ejfiem <x1er t^breren Poiy.nseref}, die mcht oder our 
wenig ing{jsto)"i»^inak^ Flnsssgkeh. imlfch ?sind. Mil diesett FcjnjmllcniRgen kann eine Freisfcriztajgtbr Wirksioftb tin 
Diinn und/odcr Dickdarni evmicht werdeti. 

In der WO 91/D7949 werden pharj^iazeudsiehe Foruajtierangea beschrieben, die eineri Wirksioif iiixi artiorphe Amy- M 
lose in einem Kern enihalieti, der init einer Hhnbiidendeo Cellulose oder einem anderen Polymer nber^ogen m< Hiermit 
wird eine Preisew.«ng de^ VVjck.$tolls int Diekdamt gewiibrkasteL 

In der EP 0 621 032 warden wbkstollMnge Kama baseline ben, die mil einer freigaheverzogernden SebiehL einer 
daraber liegeaden setnipenEjeablen ^ebiehi: and opli<?n.ai mil eineE ai^Beren Jkhichi ims eirsera niagensaftre^tsi^jxteii 
Obemtg iiberzoeen sirui ?so daB der WkkHtorf erst ix« Diekdami J'reigeKeszt wird, 40 

Die «rftrKJtmgsgc-m§Ben R^muHeaingcB sine? nut einem. magensafii^tenten tlberzug umhillh. Dieser tiberzug soli 
sieh erst aiiflo^en nacbdenidie Formalkruag den Magen verl^sen hm.. I kit spree be ade tJber?;{3ge sindim S Sand der loch- 
nik T bei^|>ie^weise in tien vorsteherifien Drueksehrifiera bescliriebe-a Besonders bevorzugt sind iaagen&aftresistenie 
IJber/itge, die a«s Polymcmi osier (x^jolyraarea bestehen, die von (Maih)aerykacti abgekisei sind. 

Da zur Behandlung bzw, Fravernion von. Diekdarmkrebs mdglicbst dm gosanite Koion mil dem WirksJoff in Kontakt 45 
koxaixien solke, wir<i erfiadttagsgeniaB eirse Pdleifornndiemng besondere bevorzitgL da sie im Gegetssaiz m einer k Ik- 
bbii:enf<JiTnuiierung den Wirksiotf 3x?|?8x«iuzierbar uber weiie Bereicbe des Diekdai'ins an;sbreitet, \}m einen iiiogiidksi. 
groKetJ Bereieb *ie$ Kokajs mit'VVirk^toirin Kcnxtafd: m bringen, sind er^ndung^geniaB Misehungen au^ zwe-t cder inch- 
reren Pelledornt txUera ngen mh nnie^eiiiedliehcm Freisetzungsverbaixea in ainem fUr die Bahandlong h>:\v. Prevention 
von Dickdarnxkrebs geeigneten Mbeljungsverbafirti^ besorakrs bev<^ugt So kaan z.ia» Bebpiel eiae Peiletwjrt^, deren so 
WirtooilxreiNe-zxing bereit?; im Jenmnaien Ileum begin nu mil einer Pei5etsorte> deren WirkstoffixeisetzLing erst im Kolon 
rramversuiii begbini. vernxischi und in eine Gelatine kapsel gefnilt Oder in e iner Pel lci\ -dbk- ' tc verprefit: werdert 

Besonders bevorzugte A n^fnhmiJgsfom^n der Erfindung, wie m in den vor.siehend genannten literaturstellen raid, in 
<len naehfoigenden Beispielen dargejegt wird, sind wie rolgt; 

BesondexH bevorz^gt i^t. eine <^ral verabrinehb^re Pellett oinuil.ierung, in der der WirkKBotTuxi Peiietkern in einer Poly- S5 
mertiMtix eingebettei ist Ais matnxbddende Poiytnere eignen sieh alle tm Simd dcrlk-hiiik bekannieii und m diesern 
Zweek ^nwendh^ren Polynaere (K.M. Baner KAL Fronxtning, C, Fuhrer: PhannazeuJische 'fechnologie, Georg Ilnieme 
Vcrkg Smttgari, New York (1989)}. Das niatrixbildende Poh ; iner ist bevorzugi ansgewabH aas tier Gruppe besiehend aas 
Poly(ethyi!3crylak rnetbylaerylaO and Poly (e thy laerybst methyl aiethaeryiat, trxniemylanmionioethyl rae3baery!^r-cbk>- 
rid), Derarrige Co|X)iy:mere mid beispielsweise die Handakprodukie. Eudragii NTi 30 D und Hndragix NE 40 D. 6a 

Bexonden bevorzngt sind sc?3ebe PeMetfonnuliernngen, bei den en sick zwisehen VVirksiotilcem and magensaflre.sjr- 
st enter Sehieh;: eine weitere Schicht a as wasserjosltehen CeHtiiosederivaten wie mm. Beispie'i Hydroxy pro|>ylmethy1cel- 
Inkwe, :Meilxy!celliiIoK<s, :Na!xixn3>C'arboxyxt:teihyleeItn:!:ose odor Ethylcell.uiose un<l/oder \om pB-We:n. abbanglg i6sii- 
eben Poiymeren der Aeryislnre (Carbomere) befindet. 

Die magensaflxesisiente Hiille der Tabietten osier PeiieLs ist [)evorzugtc-rweise anf Basis von wassemnloslicben und/ 
<Hler pTIabbjIngig: wusKerldslichen Polymery rater? aufgebaut. (Aeeignete Pt>ly;jcrylate mnd le, K, Poly{eMhyb3eryka, itseihyl- 
aeryiat) i : L My(inethaerykanre. mcthylmedistcrylat) 1 :2. P<)3yfethy!aeryia?;, metliylmedmcrylat,. idmethylaniiuonio 
xnethseryjat-chlorid) 1 : 2 ; (X 1 * 
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Daxch Variation der Zusamnjenseteijrxg der Kerttbestartdteite nrcdAxier der /j&saniirietiseijamg und Dicks der Schicht 
zwischen Kern unci magensatlreslsi.entem Uberzug kann. das ko&roJlierte Preigabeprofii auf cine dem Faehmana an sieft 
bekanr&e Art imd Weiss so variiert werden, <ta8 nach Hrreichcii des terminate!! fie urns oder des Kolons der \Yirkstoffzum 
Bdsplei $oi'm voUsiSndig Oder liber einen bcstinmtten Zdixaum glciehma&tg freigesetgi wM 
5 Die eKi ndnagsgemaBen Armeiiniliel k&men rxeben den vorstshend genamsten hesondercrt Hii&miiieln weisere abb- 
cbe Hilfsstoffe und Exdpien&n en thai tea wis sie im Stand derTechmk bekaani smd und bebpidsweise in KM, Bauer 
K.-R, Ftfmtniqg, C. Fufaren Pharmam*iisefc« Tedmol.ogie, Georg Thtems Veriag Suatgaru New York (1989) besehrfe- 
ben siml, 

D&durch d.aS3 erfrnduagsgmialS gefa ndert tvucde, daB durch dieoben beschnebcnexi phamiaxijwtiseken Formulierungen 
16 der fcopische Hinsatz der UDCA mogMeh ist and. sotnit der Wirkstoff spezifisch nur im tsnninakn Iteum utui/odsr Dick- 
<iart» freigesetet wird, isies jxtft den erfuiduagsgesnatkr-n Arxneiiriueln ntugtich, <li.e Belrandlung bm Prevention des 
Dickdsrrokrehses riotwcadtge erfcfdediche Wirkstoffmenge sunken, .Bin eri^blicher Vorieil der spa&ifischea Freiset- 
&img im &n?ttnai&n und/oder Djckdarm Iiegt auch dann > daB se!M bet unvenitmdensr Wrksioiliaesge eine Re- 
sorption des Wukstoffs riur in sehr geringein Ma&e erfbigl: urid daratt NebeawirkuBgcn, die bei eker Btrmahmc des Me- 
is dikaments uber cine sebr iange Zeif aufireten kfinaten, yerringert werdea 

Die erimdungsgeiEialtetE Ai/jieinxtHel k&cmen daher den Wirk&ojT ra einer Menge enihaJseiK wie- er auch in den bereits 
bekanmen UDCA eriUxalierden Amieiinittein vorhanden 1st, Fails fur die Bttbandiiing b&w, fr&vemion vo» .Dtekdarm- 
krebs rxitwemlig, kann aurgrand derdureh die erfindungsgeniaBen Formuiierttng sefe niedrigen Re^orpiion such sine ho- 
heren Menge an IJDCA emgesel^t w^itiers als hisher beschriebeti. 
20 Die bevor^ugta Dosicruog dec Arznei^i>:>tTe bei Verabrelehung. dweh die erii:adu:fsg>igeasaBa-n Amsdcmttcl besragt 
1-400 mg/kg Korpergewicht pi.x) Tag, be-K>mte bevorzugi. sind. 5-50 mg/kg Korperg^mehr pro Tag, Bntspreehmd em- 
boli eine Bin^ekkwis des erfHKiuttgsgeinaBen Amxeimutels [?evc>r^u,gt 100 ntg bh 1000 aig, besondexs bev«)rz.ug5 
150-500 mg WhkmtZ 
Die Erlisdung \yhxi anhand der nachiJiehenden Beispiele nailer eriautert 

25 

Beisplei 1 
1 . Beispid fur M^tfix-lVLbi-Kerne 



J UDCA 250 g 

UN atd u nr h ydrogenc arbon sil I <X> g 

III Natnumcartxmat 50 g 

IV Simkc 50 g 

V I^ly(ethviaerylat > BteibytethaerYiai) 50 g 
2 : I als40%ige wiifidge Disfsersion, Handekbe- 
2eicb»ung Hudragit NH 40 D 

VI MagEjeshmistearat 20 g 



m I-d'V wercfen gexfnscbi und V befeuehtet unci intensh gekneteL Aaschlk-Berwi wmi VI etnge^ireat. Die fenehm 
Masse wird dorch daen Bxmider mit dei fc Matrixeubohrrmg I mm gediticki, in.ea, 1 mm tege Siiicke geseb-ntien u»d in 
cincrn Bpheronizer gemndet Bd ca. 6(fC warden die Pel Jets getoxkncL 

Die Pellets wexden rait einer Losutig aus 30 g Hydroxypropytnmthykeilulose in 300 ml Wasser uberzogen (Schut/" 
huik). 

45 Die Pellets werderi mi?, der foigenders toarj^ nxagensaitresisient uber^ogen: 



I Poiy(meth;ierylsatire : metiiylniethaerykt) 35,0 g 
} : 2; Handeknj«:ae Budragiu S, (Methiscrylic 

aeki "oopolynw, USP/NF fyp B) 

II Trieihyldirai 3,5 g 
ni Talk mOg 

IV Ttiaadioxid 12.5 g 

V MagnesiaTHStearat 5.0 g 



S5 

I wird in 350 g ciaes EihMoiAVassej^ewxisehes (8 : 2) gelost II- V werden in der Ldsimg suspejxlkm in einet geeig- 
neten Appar^ur wird die Laeksuspendon hei einer ZixlurYienipexstJur von 40X1 aufgespniht. 

.Beispiei 2 

Beispiei fw eine ireigabegersteuerte Table{<:ertibrtnu{iernn.g 



I UDCA 250 g 

0 Namumhydmgeriearboriai 1.00 g 

HI Nairimiie.iirbonat 50 g 

IV Starke 50 g 

V Poty(eihvlaeryla^ itteihyhndhaerylat) 50 g 
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2 : 1 ate 40%ige w&nige Dispersion, Haridetebe- 
xeichniaig Badragit NE 40 1) 

VI Magneshmisi&arat 20 g 

MV werden gexmschi und jcjeiI: V befeucbtet urn* inienstv ggkneusr, AasehMeBend wird VI eitigesireuL Die feachie s 
Masse wkd durch einSteb rciii. der Maschen weils 1 nun gesehiagen* Das entstaarfene Grasul&t wkd bd ca. &FC getroek- 
nei, 

Detn Gramjiat werden ah auftere Phase 

Weizensiarke 50 g u> 

Magaesium:slearat: 5 g 



xugcmiseht. 

Die Misehiuig wtrd za Tabfottea von 545 iiig verpreik Die Tabietten werden ziKiachsi mil einer Losung ms 20 g Hy- 15 
drox ypropylfftethy telMose in 200 mi Wasser Ishcrzogen (,Sctmt^htilit?), 

Ansehiielknd werden die T&blsttett tint der folgc-ndeo Losung taagensaftresistem uberzogcn: 

I MyCmethacrybaa^ raeihylmeihactyiat) 
3 : 2; Raadei samite Eudragii S. (Me:haeryfic 
add copolymm, VSPfNF typ B) 
H Ttielbvldtrat 
m Talk " 

V MagnesdumstearaE 



35.0 1 



15 g 
1.0.0 g 
12.5 g 

5.0 g 



20 



25 



I whxl in 350 g ernes Etbaiwi/Wassergeraisehs (3 : 2) gelds L H-V werden in der Losung suspension; in cinergcelgneien 
Apparatur wird die Lacksuspemioa bei einer ZuU3fitexijper.tf.ur von 40X1 aiifgespriiht. 

Patentanspriiche 



1 , Arr,»eiE»ineI raar orate Vexabxsiebijng, das aSs Whrkstoff UDCA« e*» pti ;i r e s I j sen veriraglkte $alz <Khr ein 
Deri vat davon ercdiMvdad*trcfc gekeHftzetehttet ? daB das Arzudmbxe). von Inrien naeh auBen mvifa&j: 

a) emeu wirkstoftlialtigext Kern, der so ausgesJaket hi, daB der Wkksfolf ini tenmnalexi Xleiun imd/oder irsi 35 
Dickdarm irdgeseEzi wird mid 

b) cinen magf^sattrc&isteni&n Uberzug. 

2, Arandtmnel nach Anspracb 1, dadoreh gekermzeiebneE, daft der wkkstoffhaltige Kexrc den Wirks-oET hotnogen 
verteiit entlmlt nod von einer freigabeste^jmiden Schick vangeben isl 

3, Arxadmitiet naeb Anspruch I oder 2, dadurch gekennzeiehne!, daft der wirksiofOialtige- Kern ein Matrixkern ist, 40 
in dem der Wirkssoff in einera Matikpolymer eingebettei ki 

4* Arznciinincl n^ch daetJi der Ansprikhc 1 bis 3. d^Iurch gckennzeichne^ daB der n'iagensa(n:e^isie:fiie Ohcrzug 
Polymere- odci Copolymers umMiu die von (Meth)acrylaters abgeleiiel sind, 

5. ArartdrailtK-} nacts eincE». der Arfspriicbe 3 hh 4, dadurch gekcafi/eichnct, dalH <las matrix bikkxEiie Polymer 
FoIy(e%lscryiat 5 methylacryiat) u^i/odcr Foi.y(ethylacryIau methvimethaetyk^ mmcthyiaaijnoaioethyl ineth- 45 
scryjat-eJtloxid) 1st 

6. AmiehaiUe] nach eineia der Aaspriiehe I hh 5, dadtirch gekennzeiehnel. T ch£ die freigabesteuernde Sebicbl aus 
wa^jierld^lieaen ORySoscdedvatexi aml/<xier vom pI-IA¥eri abhangjg K>^llcheE3 Poly me re a der Atryisaurc (("arbo- 
mere) besteht. 

7. ArxnexEiwliel nach Atisproch 6 ? dadurch gekenii^ichnet daB das wa$5?erid$Hcbe CeJMoswIerivat IIy<b"ox:ypro- >o 
pylmethylceiiuiose, MethyieeJiufose, Natrk^FncarboxytaethybceiliJiose oder Hthyleeilijioss isL 

8. Arzneintittel nach eineindeivAnsprtiebe 1 his 7 t 6m so Jbrraubeit isl daf3 es ein ko:nr-roIik v rtes l :; reigabepr<>fji mf.~ 
wetsu m daB der Wi.rksiolf sofon voilstandig oder iiber cinm bmilmmim Zmtrmtn gl.ekbn^aBig tretgesetzt wird, 

9. Arznelmiael oach eiiietn der Ansproebe 1 bis 8, dadarch gekennmehrset daB sich am eine Pellelibrrnulieruag 

10. Ar^)dttiittei umh Ampmch 9, dadureh gekennx^iebnei, dalJ e« mh urn mm ikhiimk^pml oder Pelieitabbiie 
handelt, die Pelbu nach einerts der Aosprticbe I hk 8 entbak, 

11 . Arxiieiittitte! nach Asispruch \{\ dadtifeh gekennxeichnet, daB die (JelatiEjekapsel oder PeOeuabietie eaie Mi- 
scimag f3i^ 2 «x1er raehrerea Feileifonmdieruagen naeh den Aas[>rue}iet! I bis 7 mil natersehiedbehem Frei^er- 
xungs varhaUen enihalr. 6a 

12. ArzndttiJttel oach einetn der Attsprtichc 1 bis 8, djidureh gekennzelchner., thsft c« skb urn cine 'Uibtaenforxnii- 
lientng handeit. 

13. Verwendung von UIX'A> eitseni pharaw:euilsch vertragliehen Sak <xkr. cimm Deri vat davon mr Eopiscben 
Behandiung oder Prevention von Dkkdannkrebs;., 

14. VerfabreE) mr Kersfeltuog eines ArzneiiMltels nach einetJi der Ansprache 1 bis 12, dadureh gekersn^eichneu ffi 
daB dn Arxneinnnelkern nii.t U1X"A> einem phann.uzeiai.seh verir%Hcben Salz txfer esntun Denvat davon auf an 
sieb bekatJfUe Art nnd Wbi se mit ebiem. niageRsaftresjsteate^ Oberxu g and gegebenenfalls eliier ^eigabes^uerndeij 
SchichE dberzogea wird. 
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